Findings were taken to suggest that CWS fixate their attention on a stimulus and are less able to disengage when required and/or appropriate while CWNS have the ability to flexibly shift their attention away from the same stimulus, especially in a negative arousing situation.
(i.e. meeting or talking with unfamiliar people). These responses reflect both the reactivity a child experiences in various situations as well as the child's ability to regulate this reactivity (Anderson, Pellowski, Conture, and Kelly 2003) .
Emotional regulation entails the process of initiating, maintaining, or modulating the occurrence, intensity, or duration of internal feelings and emotion-related physiological processes (Thompson 1994) .
One way people are thought to be able to efficiently regulate their emotional reactivity is through allocating attentional resources. Such allocation of resources allows a person to re-define or re-direct their emotion when faced with a highly arousing situation. In essence, emotion regulation refers to changes associated with activated emotions. These include changes in the emotion itself (changes in intensity, duration) or in other psychological processes (memory, social interaction). One particularly salient aspect of emotion regulation is the regulation of attention (attention shifting and focusing) (Eisenberg 2000) . Attentional control, especially attention shifting, is thought to be used to modulate internal emotion-related processing, while attention focusing sometimes may be used to manage overt behavior associated with emotion when the emotion itself is not efficiently regulated.
Specifically, children who can modulate the intensity and duration of their experience of negative emotion through processes such as attention shifting and focusing may be better able to manage the emotion internally so that they are relatively unlikely to express negative emotion in their behavior.
Children who can flexibly regulate their attention tend to be relatively low in observed or other-rated negative emotionality as well (Eisenberg 2000) .
Given the above, it was hypothesized that emotional reactivity and regulation can exacerbate ongoing stuttering as well as contribute to future instances of stuttering. It is not unreasonable to suggest that all communicative events resulting from speech-language planning and production could potentially be influenced by emotional arousal and coping. For example, disruptions in speech language planning and production may not only be detected by peripheral as well as central monitoring of communication, but may also be filtered through dispositional and situationally emotional reactions and regulation. This filtering may aggravate or maintain instances of stuttering, maybe even making them more severe in duration, physical tension, and/or changing their type. For example, this could occur when making reiterative-type (repetitions) and speech disfluencies more prolonged.
It is hypothesized that children who stutter experience several shortfalls in attention regulation.
During the preschool years, children are developing the skills necessary in controlling attention, such that they are learning to choose which stimuli to attend to (Ruff and Rothbart 1996) . Attentional control is a primary method of emotion regulation, such that shifting attention away from a distressing stimulus toward a more soothing stimulus is a powerful and advanced emotion regulation technique. Conversely, shifting attention away too often from stimulus to stimulus is a less mature emotion regulation technique, along with fixating attention on one stimulus for a lengthened period of time. If CWS experience difficulties managing their attentional resources, such difficulties might have direct effects on their speech disfluencies. For example, these children might fixate on the speech errors that they make, rather than shift their attention to less challenging or distressing aspects of their conversation, and by so doing contribute to increases in their negative reactivity.
Such speculation suggests the importance of empirical study of attention regulation, emotional reactivity and regulation in relation to childhood stuttering because of the numerous communicative difficulties CWS deal with on a daily basis. Indeed, there are already some data that support this speculation. First, children who stutter, as compared to children who do not stutter, are less successful in effectively maintaining attention and adapting to their environment (Embrechts et al. 1998 ).
Second, CWS are less adaptable to change, differences and novelty, less rhythmic in their daily life activities, and less distractible (Anderson, Pellowski, Conture, and Kelly 2003) . Third, CWS are more emotionally reactive to environmental stimuli (Wakaba 1998) . Last, CWS are more anxious, sensitive, introverted, and withdrawn (Fowlie and Cooper 1978) . These difficulties contribute to dysfunctional behavior. For instance, children who are easily over-aroused by the negative emotion have difficulty coping with emotionally evocative situations, even in situations that are less evocative for others. The preceding brief literature review plus the speculation of the author and that of others (Conture et al. in press) suggests the importance of considering the possible role that emotions play with childhood stuttering. Specifically, the role that emotional reactivity and regulation play in the exacerbation or maintenance of childhood stuttering, in particular the role of attentional regulation. Therefore, the present study examined relations between children's attention regulation and stuttering in three different emotionally arousing situations. It was predicted that children who stutter will be less able to efficiently regulate their attention in emotionally arousing situations. Specifically, it was hypothesized that children who stutter will be less successful in focusing their attention when placed in a highly negative arousing situation than children who do not stutter and exhibit more instances of attention shifting in the negative emotionally arousing situation than children who do not stutter.
Method

Participants
Participants were 15 monolingual, Standard American English speaking, 3-to 5-year-old (3; 0 -5; 5) children who stutter (CWS) and 17 monolingual, Standard American English speaking, 3-to 5-yearold (3; 2 -5; 7) children who do not stutter (CWNS). The mean age of the CWS and CWNS was 48 months (4; 0).
Participants were paid volunteers unaware of the purposes and specific methods of the study. Besides stuttering exhibited by the CWS, no participant, either CWS or CWNS, exhibited any other reported speech or language problems, based on the criteria described below.
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Children who stutter were identified for participation in this study by their parents through (a) an advertisement in a free, widely-read, monthly parent-oriented magazine circulated throughout Middle Tennessee (i.e., The Nashville Parent); or (b) Middle Tennessee area speech-language pathologists, health care providers, daycare centers, and related entities; or (c) self or professional referral to the Vanderbilt Bill Wilkerson Center for an initial assessment of childhood stuttering. The study protocol was approved by the Institutional Review Board at Vanderbilt University in Nashville, Tennessee. For each of the 32 participants, parents signed an informed consent, and their children assented.
Classification and Inclusion Criteria
Participants were assigned to the CWS group if they (a) exhibited three or more stuttering-like disfluencies (part-word repetitions, sound prolongations, blocks, tense pauses, and single-syllable word repetitions) per 100 words of conversational speech (Yairi and Ambrose 1992) and (b) received a total overall score of 11 or above on the Stuttering Severity Instrument-3 (SSI-3) (Riley 1994 ).
To be classified as a CWNS, participants (a) exhibited two or fewer stuttering-like disfluencies per 100 words of conversational speech (Yairi and Ambrose 1992) and (b) received a total overall score of 10 or below on the SSI-3 (Riley 1994 ).
Procedure
During a laboratory visit, participants listened to three 1-minute background conversations and gave narrative descriptions afterwards of three of the series of Mercer Mayer's Frog, Where Are You? (Mayer 1967; 1969) children's picture books (without text). Each background conversation involved two adult female speakers that were previously audiotaped and presented at a comfortable listening level through free-field loudspeakers in the next room. The scripted text of the background conversations were about one minute in length and the content of the conversations had nothing to do with the child, the child's behavior, the child's family, or the room the child was in. The emotion expressed by the two adult female speakers, however, was different for the three conversations.
Background emotions associated with the three conversations were predicted to increase arousal in the children and, as a result, change the emotional expression, emotion regulation, and most importantly degree of attention regulation displayed during the first three minutes of the narrative task. In one conversation the two adult speakers conversed in a neutral, affectively flat, manner, in another a happy (positive) manner and in another an angry (negative) manner. The emotion of each conversation had been previously judged by both preschool children themselves (by pointing to happy, frowning, and neutral faces) and independent adult listeners to be consistent with happy, angry, and flat affect. The flat affective conversation was judged least arousing, the positive affect conversation judged most happy, and the negative affect conversation judged most angry. The order of the three conversations was counterbalanced across children. Immediately after each child listened to the con-versation, he or she provided a narrative describing a series of content-and length-matched pictures from one of the randomly assigned picture books.
Measures
During the child's narrative production, attention regulation was observed during the first three minutes of the narrative (story-telling) task that immediately followed each (flat, positive, and negative) background stimulation condition. One coder observed and coded all 32 participants. Reliability of the four measures was assessed by randomly selecting 3 of the 32 (10% of sample) participants and having a second observer independently code the attention regulation behaviors. Intra-rater reliability was 93%.
Total Number of Looks Away. After listening to one of three, more or less emotionally arousing background conversations, children looked at a computer monitor with pictures from the Mercer Mayer story on it. The title page of the story was first presented, followed by the first page of the actual story.
From the time the first page of the actual story appeared on the screen until exactly three minutes later, the number of looks away from the computer monitor for each participant was recorded by the present writer. Looks were tallied separately for each of the three minutes. A look away from the computer monitor was any look where the child's eyes stray away from the monitor which lasted for at least one-half second (i.e. look at the clinician, out the window, above at the ceiling, at shoes, to the side, etc.) and when the coder could not see the whites of the eyes on the opposite side of the eyeball.
A look away did not include instances when a child's eyeballs were not visible. Elicited looks away from the computer monitor that involve one of the following were excluded: looking away as a response to the clinician saying something, making noise, or noises in another room. Looks could take place at any time during the three minutes of observation and the total number of looks away from the computer monitor was calculated.
Latency to First Look Away. Beginning from the second when the first page of the story appears on the screen to the second when the child first looks away from the computer monitor was recorded.
Total Number of Off-Topic Statements (OTS). As mentioned above, the title page of the story was first presented, followed by the first page of the actual story. From the time the first page of the actual story appeared on the screen until exactly three minutes later, the number of off-topic statements was recorded. OTS were tallied separately by minute as well as totaled together from all three minutes.
If the coder could not understand a child's utterance, a second coder listened to it to decipher the meaning. Any utterance made by a child that both the first and second coder could not understand was not further assessed and/or included in the final data corpus.
An OTS was an utterance regarding anything not related to the story in front of the child. Two OTSs in a row only counted as one (i.e. "What is that sound I hear? Is that a helicopter?"). When two offtopic statements in a row were less related it still only counted as one (i.e. "What is that sound I hear?
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I see a bug on the floor."). Instances OTS which were counted as two OTS: If the child made an OTS followed by a clinician response and then another OTS; or at least three seconds elapsed between the first OTS and a second OTS. A reference to any of the objects on the page of the story did not count as a topic diverting statement, even if they were used in a context by the child not relating to the story they were telling. Requests for another activity were also included as an OTS, which involved a verbalization of the child which was intended to physically do something else besides telling the story. For example, such requests were, "I want to go play in the other room," or "Can I go see my mommy now?" Latency to First OTS. Beginning from the second when the first page of the story appears on the screen to the second when the child first begins his or her topic diverting sentence was recorded.
Method
For the purpose of data analysis, four dependent variable measures were used to quantify attention regulation in children who do and do not stutter: (1) total number of looks away, (2) latency (in seconds) to first look away, (3) total number of off-topic statements (OTS), and (4) latency (in seconds) to first OTS. The independent variables in the study include group (CWS and CWNS) and emotion condition (positive, negative, and neutral). Means and standard deviations for each dependent variable are shown in Tables 1 to 4. The data for the 4 dependent measures were analyzed in a 2 (group: CWS and CWNS) x 3 (emotion condition: positive, negative, and neutral) repeated-measures ANOVA.
Descriptive Analyses
As a general trend, CWNS had more looks away across all three emotion conditions than did CWS, with CWNS having an average of 6.16 more looks away than CWS. CWS also waited longer to first look away across all three emotion conditions than CWNS, with CWNS initially looking away at an average of 8.0 seconds faster than CWS. 
Inferential Analyses
Analysis of Variance (ANOVA) was used to test whether the two talker groups (CWS and CWNS) differed on the attention regulation dependent variables. Talker group and emotion condition were the independent variables. The four dependent variables (total looks away, latency to first look away, total off-topic statements, and latency to off-topic statement) were tested simultaneously in order to control the experiment-wise alpha level. Although the two talker groups differ in gender, with males more common in the CWS group than one would expect by chance, this gender difference was not predicted to influence the relation between the talker groups and dependent variables.
Total Number of Looks Away. (Table 1) The test for group (2) by emotion condition (3) in total number of looks away was significant, F (2, 29) = 32.59, p < .0001. However, there was no significant interaction found in group by emotion condition in total number of looks away, F (2, 29) = 1.563, p < .227.
A main effect of emotion condition within group was found to be marginally significant, F (2, 29) = 3.135, p < .059.
Follow-up tests of between-subjects effects examined group differences within the independent variable of total number of looks away. Results indicate that CWS significantly differ from CWNS across each emotion condition with the largest between-group difference in the negative emotion condition where CWS exhibited an average of 7.59 less looks away than CWNS. Within group, the largest difference for CWS was between the positive and negative emotion condition, where CWS took an average of 0.8 more looks away from the computer monitor in the negative than in the positive emotion condition. For CWNS, the largest difference was between the neutral and negative emotion condition, where CWNS took an average of 2.12 more looks away in the negative emotion condition than in the neutral emotion condition.
Latency to First Look Away. (Table 2 ) The test for group by emotion condition in latency to first look away was significant, F (2, 29) = 44.13, p < .0001. A significant group by emotion condition interaction was found, F (2, 29) = 10.686, p < .0001. A main effect of emotion condition within subjects was not found to be significant, F (2, 29) = 2.2573, p < .123, indicating that emotion did not significantly vary within groups.
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These results show that CWS significantly differ from CWNS in terms of latency to first look away across all three emotion conditions. The largest difference can be found in the negative emotion condition, with CWS taking an average of 12.782 seconds longer to first look away than CWNS.
Follow-up tests of between-subjects effects examined group differences within the dependent variable of latency to first look away. For CWS, there was a significant difference between the positive and negative conditions, F (1, 30) = 10.529, p < .003, a significant difference between the negative and neutral conditions, F (1, 30) = 16.406, p < .0001, but no significant difference found between the positive and neutral conditions, F (1, 30) = .0514, p < .822. For CWNS, there was a marginal significant difference between the negative and neutral condition, F (1, 30) = 3.892, p < .058, and no significant differences found between positive and negative, F (1, 30) = .6607, p < .423, and positive and neutral, F (1, 30) = .6096, p < .441
Total Number of Off-Topic Statements. (Table 3 ) The test for group by condition in total number of off-topic statements was not found to be significant, F (2, 29) = .01, p < .924, indicating that CWS and CWNS do not differ between groups on each emotionally arousing condition. There was no significant interaction of group by emotion condition, F (2, 29) = .4731, p < .628. No main effect of condition within subjects was found, F (2, 29) = 1.412, p < .260, indicating that emotion did not significantly vary within groups. These results imply that CWS do not significantly differ from CWNS in total offtopic statements and thus is not a clear indicator of variations in attention regulation.
Latency to First Off-Topic Statement. (Table 4) The test for group by condition in latency to first offtopic statement was not found to be significant, F (2, 29) = .01, p < .911, indicating that CWS and CWNS do not differ between groups on each emotionally arousing condition. There was no significant group by emotion condition interaction found in latency, F (2, 29) = .6873, p < .511. There was no main effect of emotion condition within group, F (2, 29) = .4591, p < .636, indicating that emotion did not significantly vary within groups. Again, these results show that CWS and CWNS do not significantly differ in latency to first OTS in any emotion condition.
Discussion
There were essentially two main findings resulting from the present study. The first main finding was that CWS produced significantly less looks away from the stimulus (computer monitor) than CWNS across all three emotion conditions, especially in the negative emotionally arousing situation. The second main finding was that preschool CWS took longer to first look away from the target stimulus across all three emotion conditions than it did for CWNS, again, especially in the negative emotionally arousing situation. In other words, CWS have a tendency to fixate their attention on a stimulus while CWNS have the ability to flexibly shift their attention, which is a more mature regulation strategy (Jankowski, Rose, and Feldman 2001) . The general discussion to follow will focus on these two main findings.
Effects of Childhood StutteringMain Finding: CWS are Slower to Look Away and Do So Less Often
Based on the min findings above, it is concluded that CWS have poorer attention regulation than CWNS. Specifically, in order to have flexible attention regulation, especially when emotionally aroused, children need to have the ability to allocate their attentional resources to a variety of outlets.
If, as these findings seem to suggest, CWS have fewer attentional resources to devote to telling the narrative stories (after perceptually/conceptually processing the emotional context of the two adult speakers), this may cause them to be slower to look away, both initially and continuously throughout the three minute story-telling period. Conversely, CWNS, with apparently more attentional resources, hear the same emotional background conversations but can look around the room to regulate and allocate their attention other places instead of putting it all in one place.
In other words, CWS seem to have an inability to readily disengage from a look. CWS seem to more often become stuck in one spot and thus not sampling their environment with the same manner and flexibility as do CWNS. Studies have shown that children who examine stimuli with many brief looks such as CWNS process cognitive information more efficiently as compared to others who use fewer but longer looks as displayed by CWS (Jankowski, Rose, and Feldman 2001; Frick, Colombo, and Saxon 1999) . Similarly, Jankowski et al. (1999) found that young children who examine a stimulus with relatively short looks (CWNS) appear to process information faster than long lookers (CWS).
The lengthier looks of CWS may result from their inability to inhibit looking and disengage fixation when two or more targets (background conversation, telling the story, stuttering, etc.) compete for their attention (Richards and Cronise 2000) . Jankowski, Rose, and Feldman (2001) collected evidence indicating that short lookers, such as CWNS in the present study, scan more broadly, resulting in an appreciation of global information, while long lookers such as the CWS in the present study restrict their gaze to a smaller area and appreciate changes only in local information. Jankowski et al (1999) have also shown that young children who scan a stimulus more broadly tend to have briefer fixations and spend less time inspecting any one element of the stimulus before switching to another element. Moreover, children who inspect a stimulus with briefer, more broadly distributed fixations showed faster encoding.
Other Findings: No Between-Group Differences in Number and Latency of Off-Topic Statements
Although the dependent measures of total number of looks away and latency to first look away were successful measures of attention regulation, the same was not true for the other two dependent measures of total number of off-topic statements and latency to first off-topic statement. Future studies should include a larger variety of measures of attention regulation to improve reliability. Also, future studies could be improved with a larger sample size. Variability in measures of visual attention may prove to be important for understanding the status of early attentional and cognitive processes; this remains to be addressed in future work.
Broader Implications of Main Findings
The deficits that CWS display in attention regulation could potentially impact multiple domains of development other than speech development, such as social, emotional, and academic development.
Short-comings in attention regulation in preschool have been found to be associated with internalizing behavior problems, poorer academic performance and social competence in elementary school (Nelson, Martin, Hodge, Havill, and Kamphaus 1999) , and poorer academic competence in adolescence (Shoda, Mischel, and Peake 1990).
Conclusion
In conclusion, having a deeper understanding of the cognitive/emotional processes of children who stutter may improve our fundamental understanding of this perplexing childhood disorder and eventually lead to improvements in the assessment and treatment of childhood stuttering. By knowing the relation between childhood stuttering and attention regulation in different levels of emotional arousal, future work can be done to prevent the severity of stuttering. Numerous studies have been conducted with infants and their looking durations to measure cognitive processing abilities and these early processing abilities can predict later cognitive development (Jankowski, Rose, and Feldman 2001; Frick, Colombo, and Saxon 1999; Colombo, Shaddy, Richman, Maikranz, and Blaga 2004; Richards and Cronise 2000) . Although some early indicators of childhood stuttering are known today, present findings suggest that acquiring more objective knowledge of the cognitive processing characteristics of children who stutter should enhance our ability to identify, assess, prevent, and treat early childhood stuttering.
